AHHOTauMs K padoueil nporpaMmme no y4e0HOMY npeaMery « Ajaredopa»

YpoBeHb 00pa3oBaHus

OcHOBHOE 00111EE

Cpok peaan3zauumn 3 roga
Kaaccbl 7-9
YpoBeHb U3yueHust 6a30BBbIi
npeaMera

MecTo y4eOHOT0 npeaMeTa
B Y4eOHOM IL1aHe

7 xiacc, 8 xiace, 9 xitacc —3 yacoB B Henelnro. Beero 306 yacos.

Pa3padoTuuk mporpamMmsl

ABTropckuii koyekTuB yuuteneil mareMaruku: lllesuenko Enena Hukonaesna, Knesnosa Csemiiana BacunbeBHa

HopmatusHo-
METOIMYECKUE MATEPHAJIbI

- Ilpuka3 MunuctepctBa npocseuieHust Poccuiickoit ®enepanuu ot 16 Hos0ps 2022 roma Ne 993 «O6 yrBepxkaeHun
(dbenepanbHO 00pa30BaTEIHHON MPOTPaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs.

- [luceMo MunucrepcrBa npocenienus: Poccuiickoit @enepanuu ot 15 pespans 2022 roga Ne A3-113/03 «O nanpaBieHuu
METOIMYECKUX peKoMeHaanuit» (mo BBeneHnto 00HOBIEHHBIX PI'OC)- npukaz MunoopHayku P® ot 31.03.2014 Ne253 «O6
YTBEpXKICHUN (enepalbHOro IepedHs yJ4eOHWKOB, PEKOMEHIOBAaHHBIX K WCIIONB30BAHUIO TPU pPEAU3alHd  HWMEIONIHX
TOCYIapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX MPOTPaMM HAYaIBHOTO OOIIEro, OCHOBHOI'O OOIIEro, CPEeTHETo OOIIero
00pa3oBaHUAY;

- @enepanpHas oOpa3oBaTeibHAs MPOTpaMMa OCHOBHOTO o0Imiero oopazoBaHus (yTBEpKIAeHa MpUKazoM MUHHCTEpPCTBA
npocsernieHus: Poccutickort @eaepannu ot 16 HosOps 2022 roma Ne 993).

- [Ipukas munucTepcTBa 0OpazoBanus benropoackoit o6mactu ot 18 mapta 2022 roga Ne 874 «O6 opranuzanuu padoOThI IO
BBEJICHUIO (pe/iepalibHbIX TOCYAapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB HAYAJIBLHOIO 00Iero 00pa3oBaHus U OCHOBHOTO
o01ero o0pa3oBaHus B 00111€00pa30BaTEIbHBIX OpraHu3anusix benropoackoit o01acTu».

- [Ipuka3 muaKHCTEpCcTBa 0Opa3zoBanus benropoackoit o6nactu ot 17 anpens 2023 roma Ne 1222 «O6 opranuzanmu paboThI
10 BBEACHUIO (pe/iepaabHBIX OCHOBHBIX 00I11€00pa30BaTeIbHBIX MPOTPAMM)

Peasmmsyembrit YMK

7 kyacc:

MakapsrueB F0.H., MunarokH.I'. u np. «Anrebpa.7 xiacc: yueOHUK 7151 0011e00pa3oBaTeIbHBIX OpraHu3aluii», M.:
[IpocBemenue, 2023

8 knacc:

I'.B.lopodees, C.b.CyBopoBa, E.A. bBynumoBu4 u n1p. «Anredpa. 8 kinace: yueOHHUK 151 00111e00pa3oBaTeIbHBIX
oprannsauui M.: [Ipocsemenue, 2018

9 knacc:




I'.B.lopodees, C.b.CyBopoBa, E.A. BynumoBu4 u ap. «Anredpa. 9 kiacc: yaeOHUK 17151 0011e00pa3oBaTeIbHBIX
opranuzamuit M.: IIpocsemienne, 2019

Henn u 3axa4n u3y4eHus
npeaMeTa

AnreOpa sIBISIETCS OJHUM M3 OTOPHBIX KYpCOB OCHOBHOTO 00mIero oOpa3oBaHUs: OHAa 00ECHEUMBACT H3ydeHHE
JIPYTUX JWCLUMIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK W TyMaHUTapHOTO LHUKIOB, €€ OCBOEHHE HEOO0XOAUMO JUIf
MPOJIOJDKEHHUsT o0pa3oBaHMsI W B IIOBCEJHEBHOW >kM3HHU. Pa3Butue y oOyyaroummxcs Hay4dHBIX MPEJICTaBICHUH O
MIPOUCXOXKICHUN M CYIIHOCTU anredpanyeckux aOCTpakiuil, cnocobe OTpakeHHs MAaTeMaTU4YeCKOW HAyKOW SIBICHUH U
MIPOLIECCOB B MpUPOAE U OOIIECTBE, POJIM MAaTEeMaTHMYECKOTO MOJIEIMPOBAaHMS B HAyYHOM IIO3HAHUU M B IPAKTHKE
CHOCOOCTBYIOT (DOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4ECTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaiud B
COBpPEMEHHOM LH(poBOoM oOmecTBe. V3ydeHne waTepuansa CIOCOOCTBYET PAa3BUTUIO Yy OOydYalOIIUXCS yMEHUs
WCII0JIb30BAaTh PAa3/IMYHbIE BBIPA3UTENIbHBIE CPENICTBA SI3bIKA MATEMaTHKU — CJOBECHBIE, CUMBOJIMYECKHE, Ipaduyeckue,
BHOCHT BKJIaJ] B (DOPMHPOBAHHE TMPEICTABICHUH O POJIM MaTEeMAaTUKHA B Pa3BUTHH IHMBHWIM3AIMUA M KYJIbTYpbl. B 3amaum
oOyueHus anredpe BXOAAT TaKKe JaJlbHENIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIJIEHHS, HE00X0AUMOT0, B YACTHOCTH, JUIS
OCBOEHHMs Kypca MH(OPMATUKH, U OBJIaJICHUE HaBbIKaMM J€yKTUBHBIX paccyxaeHuil. [IpeobpazoBaHne CUMBOJIBHBIX (HOpPM
CrocoOCTBYET pa3BUTHIO BOOOpaKEHUS, CIOCOOHOCTEH K MaTeMaTU4eCKOMY TBOPUYECTBY.

Pe3yabTarnl 0ocBOEHUS
yueOHOro npeamera
(TpeboBaHus K
BBIIIYCKHUKY)

K xonIty 00yueHus B 7 Kjacce 00yJaronuics MoayduT CICIYIONTUE TPEIMETHBIC PE3YJIbTATHI:

Yucia 1 BbIYUCIEHUSs]

BrimonHsATh, coueras yCTHbIC U MTUCbMEHHBIC TPUEMBI, apU(PMETHICCKUE JCHCTBUS C PallMOHAIIBHBIMU YUCIIaAMHU.

HaxonuTh 3Ha4YE€HUS YMCIOBBIX BBIPAKEHUHN, TPUMEHATh pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BEIYMCIICHUS 3HAYCHUN
JIPOOHBIX BBIPAKEHUH, COIEPIKAIINX OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH.

[TepexonuTs OT OqHOU (OPMBI 3aMUCU YHCEN K Apyroi (mpeoOpa3oBbIBaTh AECCATUYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSTHUHYIO, B YaCTHOCTH B OECKOHEUHYIO IECATUYHYIO IPOOB).

CpaBHMBATh U yIOPSAJOYMUBATH PALIMOHATIBHBIE YHCIA.

Oxpyryare unuca.

BBINOMHATE NPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCICHHUH, OLEHKY 3HAYE€HUW YHCIOBBIX BBIPAKEHUW. BBINOIHATH




JEUCTBUS CO CTEMEHSAMHU C HaTypalbHBIMU MOKA3aTEISIMH.

[IpuMeHsTh MpU3HAKK JEITUMOCTH, PA3JIO)KCHHE HA MHOKUTEIN HATYPAJbHBIX YHCEI.

Pemate mpakTUKO-OPMEHTUPOBAHHBIE 3a/layd, CBS3aHHBIE C OTHOIICHHEM BEIWYUH, MPOIMOPIHOHATBEHOCTHIO
BEJIMYWH, TPOLICHTAMH, UHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS 33/1a4 C YYETOM OTPaHMYECHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

Auiredpanyeckue BbIpaskeHus!

Hcnons3oBath anredpandeckyro TEPMHHOJIOTHIO W CHMBOJIUKY, NMPUMEHSTH €€ B MPOIECCEe OCBOCHUS Yy4eOHOTO
Marepuana.

Haxonuth 3HaueHus1 OyKBEHHBIX BHIPQKCHUH MPH 33JAHHBIX 3HAYEHUSAX TIEPEMEHHBIX.

BrimonHsaTe mpeoOpa3oBaHUs MEIOT0 BBIPAKEHUS B MHOTOWIEH MPHUBEICHHEM IMOJOOHBIX CJIaraéMbIX, PacKphITHEM
CKOOOK.

BrIMomHATE YMHOKEHHE OJHOUYJIEHA HA MHOTOWICH W MHOTOYJIEHA Ha MHOTOWICH, MPUMEHITh (GOpMYJbl KBajapaTa
CYMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3joKeHWEe MHOTOUYJICHOB Ha MHOXHUTEH C TIOMOIIBI0 BRIHECEHHS 32 CKOOKH OOIIEro MHOXKUTEIIS,
IPYNIUPOBKU CIAraeMbIX, MpUMEHEHHUsS] GOPMYI COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTs npeoOpa3zoBaHUsl MHOTOWICHOB JJISl PEIIEHUs] Pa3IMYHBIX 3a7ad U3 MAaTeMaTUKH, CMEXHBIX MPEIMETOB,
W3 peajbHOM MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTETICHEH C HATYPAJTbHBIMHU MTOKA3aTESIMU JJIs Pe0Opa30BaHMs BHIPAKECHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pewrate nuHeliHbIE YypaBHEHUs C OJAHOW MEPEMEHHOW, NPUMEHsSS MpaBUjla MEPEexXo/Ja OT MCXOAHOTO YPaBHEHMS K
paBHOCUIBHOMY eMy. IIpoBepsITH, ABISETCS JIM YUCIO KOPHEM YPaBHEHHS.

[IpumensTh rpadguueckre METO/Ibl MPH PEHICHUH TUHEWHBIX YPaBHEHUI U UX CHCTEM.

[ToaOupath npuMepsl map 4Ynce, SBISIOMUXCS PEIICeHUEM JIMHEHHOTO YPaBHEHHUS C IByMS [I€PEMEHHBIMH.

CTtpouTh B KOOPJMHATHOH IMJIOCKOCTH T'paduK JIMHEHHOTO ypaBHEHHS C IBYMs NIEPEMEHHBIMH, TOJIb3YsICh IpaduKoM,
MIPUBOJUTH IPUMEPBI PEILICHUS YPABHEHUSI.

Pemath cucteMsl IByX TMHEWHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMH, B TOM YUCIIE IpadUyecKu.

CocraBidTh M pelarh JUHEHHOE YypaBHEHHE WJIM CHUCTEMY JIMHEMHBIX YpaBHEHUH 110 YCJIOBHIO 3aJauu,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1aui MOJYyYEHHBIN pe3ynbTarT.

DyHKUUHA




N300pakaTh Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAWHATAM, JIY9H, OTPE3KH,
WHTEPBAJIbI, 3aIIUCHIBATH YHCIIOBBIE TPOMEKYTKH Ha aIre0OpanieckoM si3bIKe.

OtMmedaTh B KOOPAMHATHOW TJIOCKOCTH TOYKH 1O 33JJaHHBIM KOOPJIWHATAM, CTPOUTH TpadUKu JTUHCHHBIX (YHKIIUH.
Crpouts rpaduk pyHKINHN y = [X].

OnuceiBaTh C MOMOIIBIO (DYHKIMM W3BECTHBIE 3aBUCHMOCTH MEXIY BEIIMUYMHAMH: CKOPOCTb, BPEMs, PAaCCTOSHUE,
1I€Ha, KOJTUYECTBO, CTOUMOCThH, IIPOU3BOIUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

Haxouts 3HaueHre (PyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumare rpaduuecknii crmoco® mpeacTaBiIeHUsT W aHaMM3a WHQPOpPMANUM, W3BIEKATh W WHTEPIPETUPOBATH
nH(pOpMaLKIO U3 TPaPUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonIty 00yuenus B 8 kiacce 00yJaronuiics MoayduT CICIYIONINE TPEIMETHBIC PE3YIbTATHI:

Yucja u BbIYUCTEHUSs

Hcnons3oBath HayanbHBIC MPEICTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX UYUCEN JUIsl CPABHEHUS, OKPYIJICHHS W
BBIYUCIICHUH, H300paxaTh JEHCTBUTEILHBIC YHNCIA TOYKAMH Ha KOOPAMHATHOU MTPSMOM.

[IpuMeHsTh TOHATHE apu(PMETHYECKOTO KBAaAPAaTHOTO KOPHS, HAXOJUTh KBaJIpaTHBIE KOPHU, HCIIONB3YS TIPH
HEO0OXOIMMOCTH KaJbKYyJSTOP, BBINOJHATH MpeoOpa3oBaHUS BBIPAKEHUH, COJIEp)KalIUX KBaJApaTHbIE KOPHH, HCIOJb3Ys
CBOICTBA KOpHEH.

Hcnonp30Bath 3anucy OOJIBIITUX U MAJTBIX YUCEN C TIOMOIIBIO JECATUYHBIX IPOOeH u cTernenei uncina 10.

Anredpanyeckue BbIpaKeHU s

[IpuMeHsATh MOHATHE CTENEHH C IIeNIbIM II0Ka3aTesleM, BBIMOJIHATH MPEoOpa30BaHUs BBIPAKEHHH, COJAEpKalIuX
CTENEHU C LEJbIM [T0OKA3aTEIEM.

BbInoHATE  TOXKAECTBEHHBIE NPE0Opa3OBaHUsl PAIMOHAIBHBIX BBIPAKEHUNW HAa OCHOBE MpaBWI JCHCTBHIM Hal
MHOTOWIEHAMH U alIreOpanyecKuMu ApoOsSIMHU.

PacknanpiBath KBagpaTHBIA TPEXUIECH HA MHOKUTEIH.

[IpumenHsTh MpeoOpa3oBaHus BHIPAKEHUN ISl PELICHUS Pa3IMYHBIX 3a/1a4 U3 MAaTeMaTHUKH, CMEKHBIX MPEIMETOB, U3
peanbHOM NPAKTUKU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeliHble, KBagpaTHbIE YpPABHEHUS M PALMOHAJIbHBIE YPAaBHEHUS, CBOJAIIMECS K HHUM, CHUCTEMBI IBYX
YpaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTeilliKe HCCACAOBAaHUS YPABHEHUM W CHUCTEM YpaBHEHHUM, B TOM 4YHUCJIE C MPUMEHEHUEM




rpaduueckux mpeAcTaBieHUu (yCTaHABIMBATh, UMEET JIM YPAaBHEHUE WJIM CUCTEMa YPAaBHCHH PEIICHHS, €CITU UMEET, TO
CKOJIBKO, ¥ TIpOYEe).

[lepexomuTes OT crnoBecHOW (GOPMYIMPOBKM 3adaud K €€ anreOpandeckod MOJENIU C TIOMOIIbI0 COCTaBJICHUS
YpaBHEHUS UM CUCTEMBI YPaBHEHUN, UHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4¥ TIOJIyY€HHBIN PE3YIIbTaT.

[IpumeHATh CBOMCTBA YHMCJIOBBIX HEPABEHCTB JUISl CPABHEHHMS, OLECHKHU, pEllaTh JIMHEHHBIE HEPABEHCTBA C OJHOM
MEePEMEHHON M HX CHCTEMBI, JaBaTh TpaUuUecKyr0 WIUTIOCTPAIIMI0O MHOXXECTBA PEIICHUNW HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

D yHKUUHA

[ToHumMath ¥ UCHOJB30BaTh (PYHKIIMOHAIHHBIC TOHSATHUS U SI3bIK (TEPMUHBI, CHUMBOJIMYECKHE OOO3HAUYCHMUS),
OTIpeNIeNATh 3HaUeHUE (PYHKIIMH 10 3HAYCHHUIO apryMeHTa, OMPEENsITh CBOMCTBA (QYHKIMH 10 €€ TpaduKy.

Crpouts rpaduku 31eMeHTapHbIX PYHKIUN BUA:

y=k/x,y=x2,y=x3,y=[x|, y= X, OITHCHIBAThH CBOICTBA YHCIOBON byHKIIMY 110 €€ TpaduKy.

K xonIty 00yueHus B 9 kjacce 00yJaronuics MoayIuT CICTYIOIINE TPEIMETHBIE PE3yJIbTATHI:

Yucia u BBIYUCTIEHUS

CpaBHMBATh U yIOPAAOYNBATH PALIMOHATIBHBIE U UPPALMOHAIIBHBIE YHCIIA.

Boinmonusate apudmMernyeckue NEHCTBUS C palMOHAIBHBIMH UYWCIAMU, COYETas YCTHbIE U MUChbMEHHbIE NMPUEMBL,
BBITIOJIHATH BBIYUCIIEHUS C HPPALMOHAIBHBIMU YHCIAMU.

Haxonuth 3HaueHUs CTENEHEN ¢ UEeNbIMU NTOKA3aTEISIMU U KOPHEH, BBIYUCIISITh 3HAYEHUS] YUCIOBBIX BBIPAXKECHUN.

OKpyrisiTh 1€HCTBUTENIbHBIC YHCIIA, BBIIOJHATH IPUKHUJIKY PE3YJIbTaTa BBIYUCICHUN, OLIEHKY YHUCIOBBIX BBIPAXKEHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemats nuHelHbIe U KBapaTHbIC YpaBHEHUS, YpaBHEHHs, CBOASIINECS K HUM, IPOCTeHIIne ApoOHO-paliioHaIbHbIE
YpaBHEHHUSI.

Pemate cuctemsl AByX JUHEHWHBIX YPaBHEHUU C IBYMS IEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHUM, B KOTOPBIX OJIHO
YpaBHEHUE HE SBIIAETCS JIMHEHUHBIM.

Pemath TekcTOBBIE 3a7aun anreOpanvdeckuM CrocoOOM C MOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CUCTEMBI JBYX
YpaBHEHUH C ABYMsI IEPEMEHHBIMMU.

[IpoBoauTh mpocCTeilIKe HCCAEAOBAaHUS YPABHEHUM W CHUCTEM YpaBHEHHUM, B TOM 4YHUCJIE C MPUMEHEHUEM
rpaduueckux mpeAcTaBieHui (ycTaHaBIMBaTh, UMEET JIM YpPAaBHEHUE WJIM CHUCTEMa YPaBHEHHH pEIIeHHs, €CTH UMEET, TO
CKOJIbKO, U TIpOYEe).




Pemats MHeliHbIC HEPABEHCTBA, KBaIpaTHbIC HEPABEHCTBA, N300paXKaTh PEIICHHE HEPABESHCTB HA YUCIOBOH MPSIMOiA,
3alMChIBaTh PEMIEHUE C IOMOLIbI0 CUMBOJIOB.

Pemate cHCTEMBI JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOLIME KBAJAPATHOE HEPABEHCTBO,
n300pakaTh PEIlICeHHE CUCTEMbI HEPABEHCTB HA YMCIOBOM MPSIMOM, 3aITMCHIBATh PEIICHHUE C TIOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3JIUYHBIX 3a7a4.

DyHKUUHA

Pacnio3naBath QpyHKIMH U3ydeHHBIX BUIOB. [l0Ka3pIBaTh CXEMAaTUUECKH PACIIOIOKEHNE Ha KOOPAUHATHOM TIJIOCKOCTH

rpadukoB pynximii Buga: Y = kx, y = kx + b, y =k/x, y = ax2 + bx + ¢, y = x3, y=Vx, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K03((UIIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIIMH.

CtpoutTh ¥ M300paKaTh CXEMATHYECKHA TpapUKA KBAAPATUYHBIX (DYHKITMH, OMHCHIBATH CBOMCTBA KBaJAPATHUHBIX
¢GbyHKIM M0 ux rpaduxam.

Pacnio3naBate kBajmpatuuHyo (yHKIHIO TIO (GOpMyse, TPUBOAUTH TPUMEPHI KBAAPATUUHBIX (YHKIIUNA U3 peaIbHOU
XKU3HHU, GUNKU, TEOMETPUH.

YuciioBble N0CT€10BATEILHOCTH U POrpeccuu

Pacnio3naBath apu(pMeTHUYECKyI0 U TEOMETPHUUECKYIO IPOTPECCUU MPHU Pa3HBIX crioco0ax 3aaHusl.

BBIMOTHATE BEIYUCICHUS C UCIOJIb30BaHUEM (OPMYII N-TO WieHa apu(PMETHISCKON M TEOMETPUUECKON MTPOTPECCHI,
CYMMBI TIEPBBIX N YJIEHOB.

N300paxkaTh 4aeHbl NOCIEA0BATEIBLHOCTH TOUKAMHU Ha KOOPIUHATHON TIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIOBBIMH IMOCJIEIOBATENLHOCTSIMA, B TOM YHUCIE 33/la4yll U3 peallbHOM KHU3HU (C
WCIOJIb30BAHHUEM KaJbKYJIATOPA, HUGPOBBIX TEXHOJIOTHI).




